° tue. € 
Caos 


& Oe 


I OFS OS <> * 
OO RO 
| ee ee ee ee 
SS ee ee ee ee es as Se WA SSS ue SV =k Se 
Ne ON SS SI OSS OFS OOK 
eS Se Se, Sa a Sn, Sn, Sn eT Sn NT ST aT ST 
he SS SR SA SSE ESS SR SEE SOO OOK TK 
s 7 a ee 
+ | a ee ee a TS FS es ee 
% : * eT SS ss Sse Ss. Ss SSS 
ee a ee a ee ee ee ee 
* 3 3 Se Ses ee Se, Se SS SS Se 
| eo a ST es Sd Ss, ST ST SZ. 
a a a ee eo 
Se So Ss Ss SS Se 
W 
NZ 


) 
= 
z 
3 
= 
gs 
O< 
> % 
EA 
n 4 
(4 

tx] 


UNI 


Mri0-20M 


UNIVERSITY OF ILLINOIS 


THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY 


Le UK S (Cs VEatd Loe 24422 ae. 


Eade! 


IS APPROVED BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR THE 


DEGREE Ci Sa 2) Seiesre 2 
Instructor in Charge 
i \ 
APPROVED:.. at. ZL Oey see 


> Agricultural Katensio~ 


ENTITLED 


HEAD OF DEPARTMENT O 


IT10 


168006 


— — OS ES ES LT LE LT TT TT OT IE INL Oe ee 


—f— 
c / 


~ 


y. 2 f y, 
) 
va SE 
ee é “ gz 2 (bone 
i Em of. f : 
if 2 i <a Ce ap 4 
Z 
of Ct 2 4 eee, y 7 y 
{ / 
y 
‘A = 4 VA 
Cc fi ¢ £ { O° ; 7 
/ A. oa j f J 
4 
CH 7 - / 
> / 
4 
/ ‘4 4 = 
? 
¢ / J 
ct y ee 
Si 
(LAL) oO of f z a, 3 4 iL eo | i] 7 i t 
9} _f- 
é 4 
a : (Ys Af 
ae? J frsrm ome. 
J ) ] A : f. 
Be = a p f / 
SO ee (ACA Ae ee p- - fay : ee 


. 7 . /- y Ge 4 f ( C eile 5 7 
y x 
) A 
ve 
Cy XC S rF Sg x C< Caaf ( 7 c { 
7 Do 
DG, ) 
. _ SS a a ee ————— ———— —— 


fQ | 
a 
2) 
ie} 
a0) 
Z 
(s3] 
[sa] 
m% 
16) 
3 
Ww) 
Q | 
<i | 
| 
Oo 


ne ee ee Er ee 


UBT RS 1 
a ae om 
~T x ine. 7 _ 


PM re eee eS Se ee 


— ig <= f ; 
~) oi 
y | 
N 
S 
\ - ‘ n 
> | 
J 
A — 
© 
\ 
> ) { ee Pl 
‘ ¥ 
¥ p 
\ y \ ‘ ~. 
\ ~ \ 
~~ bod 
.\ 
J 
Y} \ 
X 8 ' 
\ } 
{ 
S < > ) 
4 
\ 
‘ 
Ss 
x \ T 
\ 
= , \ * ‘A 
\ } \ 
a 
\ \ | 
* , ~ 
( x 
J : Cc v, .) 
‘ d 
‘ x »s 
4 4 \ 
\ “ f 
| es , \ 
A \ \ i 
\ } + 
ay, 
ray 
OO - © 
~ ri } 
WwW 
\ b 
) 
= F 
a \ - ~ 
» 
\ ~ ‘ » 
Yh 
} Ds < 1 
\ \ S} < 
4 J \ ~~) 


4s 


} ‘ 
») 
~ x 
x 
\ 
) : < 
J ) 
, \ . 
SS \ 
1 
> s 
Za 
» ) 
> ) 
\ L 7 
\ 
l 
\ 
\ f \ 2 
~ 
A , 
\ 
} YX 4 
/\ \ « j 
™ 
} j 
> 
‘ ~ 
‘\ ¥ 
) ) 
} x. y 
4 
) 
~! r 
2 
\ x Toth “ 
AS - 
\ 
\ 7 ~ 
\ 
<a < ; 
~ ‘ ; 
* \ 
~ a 
‘ ¥ 2 
\ J 
‘ es . SS 
SU J 
) if \ S = 
j \ ‘ 
\ i] 


4 
. 
} 
~ 
t 
= 
\ 
~ = 
3 . PS 
) 
2 ~ 
\ 
’ . if x 
y) 
\ J 
s ) 
= { 
t ~ 
! 
\ X 
) , > 
2 , 
/ 
VJ 
; ¥ 
x 1 
} > a5 
~ 
} 1 
~ ' - 
Q « 
{ ) 
j 
I } 
, \ ‘a 
} x ’ 
} C 
> ~ 
iL x } 
~ 
~~ 
\ S ) 
~ 
\ 
° 
‘ D \ 
uJ  & oo 
\ } 
J R . : 
) a = ~ 
> .! 
. o | 
] ~ 
~ h mn 
~ 
/ 6 
. : 5 
Ny 
™, ) 
} ’ J 
¥ a 
a } ’ i) } 
: 0 
sy 1 5 
\ S 
a } 
\ \ | \ ~ : 
ed .) \ \ 
' 


Pot Culture BenclH 


Side MeV WGuy Ve WN. 


NA ENEN 


cereals. 


S8015 §9P 5 —Wonag Y3/A 


Naif, 


2? a. 


ay A / ; . 
A, ze fee pa ees Pl ee 
po tT Ce t Ct Ge E (7 ee ie 


= Cea, a~t7 G&~“t Cw 


16 Need Se elo 


5 Pi eas Cae CZ el ow 


~ 


(O) 


Jf 


sie 


( 


9) \ i 
. G 
\ 
‘ } 
rh ( 
~ 
: A 
SN » 
= / 
<a 
~~ \ N\ 
S) \ 
\ 
~J a 
J 
{ \) ye aN 
} ) 
j Vv ra) 
LS) 
~ \ Se 
~ Y \ Ss 
Q 
y ) 
( \ { 
Ny DNS 
7 , ERS 
mI ) C WS | 
\ ) | 
t aN | 
> S) e j | 
e) ~\ ( 
S Sx \ 
SN ( 
—< alas oo 
) \ \ 
we Q 
S\ \ A 
iQ) 
Nel 3 
\ = ‘ j 
ne aN 
J 
) 
e : 
QI Nee 
~~ a\ .S) Q Sy Y 


ES Lt oe Ge 
eee on 

Se ee ee Le ee 
ches 
a SE EE ee 


| LM NCAE Ee fo 
| 
i] 
| 


a 2a Uy, 


1 t- Sy) 
eels 


C7 


Cee c 


(@ (Cas a [i$—t_ C1 LY 
O) ; p : 
SIE a1 Ce seas x G ZY eye CF ion vy, 
, 5) EZ x 
GF Z y) ; 7 
Le ZA £ € Cc Lt Ly Coa, PA aa C L 
[en 72 1227) ) Cr GE Lee L 
CZ x x 
/) A} ) 
22g e-f- (COAEe Bt i 
o ~ 
? : 
Ce é € 1-1 Ale He y bk l ot M 


f L Wesp Gu ce Ase fr we t ; at J 
ee L 


a) 
a C4, ee ME e 


= 
WZ 
g g) 
Pe ee ia 4 i Com L (G £ LY 
. J 4) 
(Or ct t+ en, are L Ape 1 aes ie a oe: ay 
_ / 7 
Zaee ey. = Ct 1 Ome, moe A C Z A 
a 2 ie 4 
C NAY ae a me (E L. 5S) Ae ee C ra 


ELE ASAE Pe. = ION Be Se. Ct 


é c y) Z) 
Cc ES . (ae A Lae 
: - Sa 


A yy ay 


S < 


Hrs 


1 a el Ste, Oe 


AD f 1t— 
ate Dis Cr Ee Cees 


A 2 Q Sf 
tot C 
; Gi 
Le t 1, (Zo 


QOD 
CL 


a) 
y x 
Q 
\) 5 
= 
\ 
\ 
A 
SS \ 


Cc 


es Ye LE DEE 


cle 


va 


2 


e 


~. 


VAD) 


ee ee 
a Jee a. aoa aa) 


Die Pee a ob age Ce Pu BE oe L4,, Shee 


Ee a ec Saas 
/ if LP | 

2 Pigeon | 

3 | Phapk-~ | 

4 Jy ote 

oe On 

, nk | 

7 | aie | | | 
f NV PK | 
Bee VK | 

Dk | 


> => Sat ie ae 


/ 
{ 


Af 


seve DPS ue —Z a pes Fas fi 15 C-t G 


/ 


—t3t fat AG es tt WZ £ Sr jp NADY 4 CL ee 


Fhe Crete: eee 


eA. 2-2; 
ET 
ae A DN a eS a7 
ft— 4 « es Se le ‘M 
ee ed 
KO ee Cin, ah ees fu ae 


, ' y 
Qt“ AMS 2a S) aa —E—27-t/ , 
a pe / 
Ca — C— 


(IT 


4 


ferecr.ct ay i fe es 


PREPARATION oF Por CULTURES. 


Use clean, white sifted sand in s-liter heavy glass battery jars, having a 
I cm. hole within 1 cm. of the bottom. Into the hole fit a drain tube made 
of glass-tubing with a glass-wool filter at the inner end, so that it will 
take liquid from the lowest place in the jar. Put up a series of ten of 
these pots, eight to be used as indicated in the table below and two in an 
experiment to be devised by the student. The previous treatment of the 
sand in the latter two will depend upon the experiment to be made. 


To extract the sand, fill the jar within 1 cm. of the top with dry sifted 
sand and add to this dilute sulfuric acid (made by adding 100 cc. of con- 
centrated chemically pure sulfuric acid to 900 cc, of ammonia-free water) 
until the sand is saturated. Let stand two hours and then add ammonia- 
free water, allowing the drainage to flow into a second jar until it is sat- 
urated. Allow this jar to stand two hours and then wash both with 
ammonia-free water until free of acid. In this way any soluble plant 
food is removed from the sand and one portion of acid extracts two jars. 
The sand for two of the jars, in which experiments are to be made to 
show the effect of nitrogen-gathering bacteria, is first heated to 120% to 
130° for one-half hour and then extracted and washed as above. 


Before planting, mix with the sand of each pot 10 gm. of pure calcium 
carbonate. 


In making applications of plant food as indicated in the following table 
and in such amounts as are shown in Practice 16 the solutions to be ap- 
plied to each pot are to be mixed together, and diluted to tooo cc. Mix 
thoroughly and apply the whole amount to the pot, allowing any water 
present to be forced out through the drain. 


The first application of the plant food solutions is to be made at the 
time of planting, the second three weeks later, the third two weeks later, 
and subsequent applications at intervals of one week, each time making 
the application as directed above. 


Each student in each group will prepare and care for a series of pots 
as indicated in the following table. 


PREPARATION OF PLANT Foop Sotutions.* “7° ©* 


Solution No. 1.—Nitrogen: Dissolve 80 gm. of ammonium nitrate in 
2500 cc. of distilled water. Use 10 cc. per pot. 


Solution No. 2—Phosphorus: Dissolve 25 gm. of monocalcium phos- 
phate in 2500 cc. of ammonia-free water. Use to cc. per pot. 


Solution No. 3—Potassium: Dissolve 50 gm. of potassium sulfate in 
2500 cc. of ammonia-free water. Use 10 cc. per pot. 


Solution No. 4——Magnesium: Dissolve 20 gm. of magnesium sulfate in 
2500 cc. of ammonia-free water. Use 10 cc. per pot. 


Solution No. 5.—Iron: Dissolve 0.1 gm. ferric chlorid in 250 cc. of 
ammonia-free water. Use I cc. per pot. 


Prepare these solutions carefully, using chemically pure salts, and label 
each bottle. 
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Pot Preparation Plant food SEEDS PLANTED 
No of sand added Group 1 2 3 4 5 6 7 8 
—— || —<—$__—— ——— 
i 1 Extract and wash None Corn | Oats | Wheat cow ae eos Rape | Beets 
ia3 of i? “ “ “ec “ “ 
| 2. All but N § <2 
{ 3. “ce All but P “ “ee “ce ce “ “e it3 “e 
a = 
4. is) All but K it7 “ce ce it3 “ “ ce “ce 
5, None All “ it 7 ee “ec ce “ce “ec oe 
6 None All Red Cow Soy Vetch | Alfalfa Sweet orl Alsike 
Clover| Peas | Beans | ¥&! a Clover |} °°" _| Clover 
Clover 
7. | Heat, extractandwash All but N os a se ss sf ss - s 
8 “ All but N “e “e & “ce “ “6 “ BAG 
x Bacteria * 


*Obtain about % kilo of soil which has recently grown the infected legume and 
shake it up with about one liter of water. 
add 10 cc, of the supernatant liquid, before the seed is covered. 

Why is the CaCO3 added? Why were two of the pots heated? Make observations 
and at least weekly notes of any differences in growth and explain. 
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Following are the Rules of the Council of 
Administration governing theses for bachelors' degrees: 


| 1 The Title Page should be according to the 
following form: 


(Title of Thesis) 


by 
{Writer's name) 
Thesis for the degree of in(¢ourse) 
in the 
College of 
of the 
University of Illinois 
(Date 


2 It is strongly urged, though not required, that 
bachelors’ theses be typewritten. 


5 A printed certificate, signed by the instructor 
under whose direction the thesis has been prepared and approved 
by the head of the department, must be attached t@ each thesis. 
Blank forms may be obtained at the offices of the deans. 


4 Theses paper must be 8 1-2 X ll inches. In no 
case should the writing be outside the marginal line. 


5 Theses may be presented in book form. In this 
case the thesis must be printed with the proper title page 
on Which shali appear these words: "Thesis for the degree 
of +» in the University of Illinois." Other use of the 
matter in the same form must not be made except by agreement 
or permission of the proper college faculty. 


6 Theses manuscript, in condition for the press, the 
publication “of which has been approved and provided for, may 
be accepted as fulfilling the thesis requirement for graduation 
on recommendation of the head of the department in which the 
work has been done, and on the assurance of the Dean of the 
coliege concerned that a printed copy of the thesis will be 
filed with the Librarian of the University. 


7 All theses must be completed and in the hands of 
the Dean of the college concerned not later than four o'clock’on 
June, 1920. 
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